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SHATALOV, A. Ya. Oct 52 

UscR/Chemistry - Corrosion 

"The Effect of pH on the Electrochemical Behavior of Metals and Their HKesistance 
to Corrosion,” A. Ya. Shatalov 

DAN SSSR, Vol 86, No 4, pp 775-777 

The effect of pH on the electrode potential and the corrosion of 12 metals was 
studied and curves depicting the change of optential and corrosion with pH were 
plotted for each of the metals. No simple relationship was found to exist between 


the above factors. The same metal often had different type curves for potential 


pH and corrosion pH. 


Source #264T21 
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SHATALOV, A.Ya. 


ROSS ew 
The effect of oH on the lectrochemical and corrosive behavior of 


Soob.o nauch.rab.chl.VKHO no.2:12-14 '53. {MIRA 10:10) 
(Electrolytic corrosion) 


netals. 
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8. Similar results were obtained jn unbuffered soins. of 
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DH and con E was accounted for by their effeet of the anodic 
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and an O electrode. : _ J. J. Bikerman  ~ 
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_ 10M are measured. Three forms of the curves Bug 93. 
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¢ effect of pH on’ Ey, and the corrosion speed (CS) of Mg 
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Card 1/1 Pub. 147 - 8/26 
Authors : Shatdlov, A. Ya., and Marshakov, I. A. 
I REET N e Sh nmery 
Title 3 Electrode potentials and corrosion of Mo and W. 


Periodical : Zhur. fiz. khim, 28/1, 42-50, Jan 195) 


Abstract 3 The measurement of electrode potentials of Mo and W in buffer solutions 
with different Cl-ion contents is announced. The electrochemical proper-- 
ties of Mo and W were investigated in twenty different electrolytes and 

it was established that the anions of the solution have the greatest effect. 
on the Mo and W potentials. Curves were plotted for anodic polarization 

in NaCl solutions at various pH. Great reduction in anodic polarization. 
was observed in alkali solutions. The corrosion resistance of Mo and 

W was tested by the weight and volumetric methods and the results obtained | 
are listed, MNinteen references: 5-USA; 5-English and 9-U552 (1917-1952). . 
Tables; gravhs. ; a 


\ 


Institution: State University, Voronoezh 


Submitted : February 19, 1953 


APPROVED FOR RELEASE: 08/09/2001 CIA-RDP86-00513R001548710010-4" 


“APPROVED roe RETEMSE: 08/09/2001 CIA-RDP86-00513R001548710010-4 


SS EER ERG UPD RHEE TS 


SNA/AzLeY, M1. IA dale Oke cece 2 eel 
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Card 1/1 = Pub, 147 - 6/27 


Authors H 


Title 3 


Periodical : 


Abstract : 


- :. yosion processes in various pH zones was studied by means of the polarization 
.. diagram method. The exnonential denendence of the rate of corrosion upon the 
hydrogen ion concentration was observed in acid solutions, and the solution 
of: the Mn was determined by the kinetics of the hydrogen icn discharge. Sev- 
-enteen references: 14-USSR and 3-USA (1932-1953). Tables; graphs; drawing. 


Institution 


Submitted ~ 


Shatalov, A - ya., and Isayev, N. I. 


_ unbuffered mixtures. The effect of the nature and electrolyte concentration 


“State University, Voronezh 


“y- November 4, 1953 


i Soe ee a a ee a ea ae os 


Irreversible potentials and corrosion characteristics of manganese 


Zhur. fiz. khim. 28/9, 1562-1571, Sep. 1954 


The electrochemical behavior of pure electrolytic and technical Mn in cer- 
tain electrolytes was investigated in a wide pH range of buffer and simple 


on the electrode potential of the Mn is explained. The mechanism of Mn cor- — 


(@) 
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“UATATOY, AL YA, 


"Study of Corresion Behavior and Stationary Potentials of Metals in Solutions with 
various Pydrogen-Ion Concentrations." Inst. of Physiesl Chemistry of the Acad. Sel. 
USSR, (Moscow), 1955. (Dissertation for the Degree of Doctor of Chemical Setenceas) 

BC; 
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Pa) 


Knizhnaya Letopis', No, 22, 1955, pp 93-105 
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Call Nr: TA462.S4 


AUTHOR: Shatalov, A.Ya. 
Dc ee oe Nae 
TITLE: Investigation of Corrodibility and Stationary 


Potentials of Metals in Solutions Containing Hydrogen 
Ions of Various Concentrations (Issledovaniye 
korrozionnogo povedeniya i statsionarnykh potentsialov 
metallov v rastvorakh s razlichnoy kontsentratsiyey 
vodorodnykh ionov) 


PUB. DATA: Voronezh, 1955, 22 pp., 100 copies 

ORIG. AGENCY: AN SSSR, Institut fizicheskoy khimit 

EDITOR: None given 

PURPOSE: This is the author's abstrac! of his dissertation 


presented for the degree of “octor of Chemical Sciences. 
The dissertation is statec ts be the result of a systematic 
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Call Nr: TA4&62.S4 
Investigation of Corrodibility and Stationary Potentials (Cont.) 


investigation of the effect of hydrogen-ion concentration on the 
speed of corrosion and on the stationary potentials of various 
metals. The principal aim of the investigation was to discover 
the mechanism of the corrosive process. 


COVERAGE: The five chapters of the dissertation are concerned 
with the following: 1) a discussion cf the basic assump- . 
tions of the electrochemical theory of the corrosion 
of metals and of studies on irreversible (stationary) 
potentials; 2) a description of the experimental 
method used by the author; 3) results of corrosion 
tests on metals in solutions with various hydrogen-ion 
concentrations; 4) experimental data on the effect of 
the concentration of hydrogen ions and extraneous ions 
on the stationary potentials of metals; 5) a discussion 
of the-results of the corrosion tests and measurements 
of electrode potentials. Akimov, G.V., is referred to 
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AID P - 3743 
Sub ject : USSR/Chemistry 
card 1/1 Fub. 152 - 7/22 
Author : Shataiov, A. Ya. 
KenaeseCrnrene hE ies hala SALE EBT 
Title : Study of the corrosion of cadmium and zinc by the 
polarographic method 
Periodical : Zhur. prikl. khim. 28, 9, o44-949, 1955 
Abstract : Phe corrosion of technical grade cadmium and zinc 


proceeds at a higher rate than that of pure cadmium 
and zinc, due to the presence of impurities. The 
corrosion of the metals was tested in dilute 
hydrochloric acid solutions and in buffer solutions. 
Five tables, 5 diagrams, 7 references, 1 Russian 


(1952). 
Institution : None 


Submitted : D 24, 1953 
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Distr: AB20f4Rby 
A The Effect: of, pH on the Corr ton-Resis: ‘and Fixed Poe. > 
~ tentlais of Metals, A, Ya. Shatal roplems in the Corrosion. 
and Protection of Metals (Acad. Sei. U.S.S.R), 1956, 86-95) — 
. [in Russian]. : The corrosion behaviour of 16: metals was studied - 
over a. wide. range of pH nd concentration of Ct" O-L-0N in 
buffered soln,,-as well a3 in ‘unbuffered: sola, with’ const. ‘total 
"A classification: of graphs showing the . 
sacteristics of metals is proposed, 
acteristics arc investigated... Tho. 22 24+ 
: dsion-rate,: and between ees 
d-can be expressed byt wee 
iwhere:a,; fare dee 
f the metal 
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stgi.tion trom: Referatvnavy zhurnal. Metallurgiya 


AUTHOR: Shatalov, A (Ya. 
The Eftect of the pH on the Corrosion Resistance of Metals 
(Vliyanive pH na korrozionnuyu stoykost’ metallov) 


PERIODICAL: Tr. Voronezhsk. un-ta, 1956, Vol 40, pp 73-86 


ABSTRACT: A study has been made of the effect of the pH on the corrosion 
resistance of Cu, Mg, Zn, Cd, Al, Sn, Pb, Bi, Mo, W. Mn and 
Fe in buffer solutions with differing Cl” content (from 0.0 to 
{.0 N) and in simple non: buffer solutions with fixed anion concen- 
trations. Five types of curve showing the dependence of corrosion 
(K) on pH are obtained, the breakdown of the tested metals by 
curve type being as follows: |) Mo. W; 2) Ag, Pt, Ta, Ti; 

3) Cd; 4) Cu, Zn, Al, Sn, Pb, Bi; 5) Mg, Mn, Fe. Metals of 
the first type are completely corresion-resistant for the full 
range of the pH scale, down to the strongest alkaline solutions, 
where the K curve rises. Metals of the second type are abso- 
lutely corrosion-resistant throughout the entire pH range. The 
rate cf erteticn of Cd diminishes very quickly during transition 
into the neutral portion, and declines still more in the alkaline 
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Tie Biteet of the PH on the Corrosion Resistance ot Merals 


media With metals of the 4th type there :S 4 Characteristic rise 
inthe K curve on both sides of the neutral solutions, in which 
maximum corrosion resistance is attained. With metals of the 
3th group the dissolution rate declines abruptly as the PH .. 
increases in acid solutions; in the neutral portion of the pH range 
there is a band in which the K rate is constant, but in alkaline 
solutions further passivation occurs and K practically ceases 
completely. In the case of Cu, maximum resistance to corrosion 
in the absence of Ci” occurs at pH 9.5. Introduction of Cl- into 
the buffer solution causes the Maximum~resistance points to shift 
toward higher pH values. The correspondiny points for Al occur 
at pH 7, but in solutions of | N with respect to Ci” they occur at 
pH 8-8 5. Solution of Mg and Mn in acid solutions follows 
the law: K=const pH+ 4 , the value of a being approximately 
2 for both elements, For alkaline solutions of Al the relation- 
ship K~ const :OH os ke: is obtained, in which a-:1.3. The de- 
pendence of the snodie control on the pH value is calculated for 
the series ot metils, From 4 comparison of the corrosion- 
resistance values and stationary’ potential curves eight separate 
schematic diagrams of the corrcsion process are obtained. 

Cara 2f2 Ya. L 


1. Metals-Corrosion resistance-Test results 2, pH Corrosive 
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137-58-5- 10168 


‘ransiation from. Referativnyy zhurnal, Metallurgiya, 1958, Nr 5, p 183 (USSR) 


TITLE. The Effect of pif and Anion Concentration on the Steady-state 
Potential and the Corrosion of Iron (Vliyaniye pH i kontsentrat- 
sii aniona na statsionarnyy potentsial i korroziyu zheleza) 


PERIODICAL. Tr. Voronezhsk. un-ta, 1956, Vol 40, pp 87-92 


ABSTRACT: The electrochemical and corrosive properties of Fe are in- 
vestigated in relation to pH with simultaneous consideration of 
the influence of the anions in the solution. Armco Fe electrodes 
were used to measure irreversible potentials by the capacitor- 
charge method. The corrosion strength was measured by the 
weight change in solutions of Britton's universal buffer mixture 
with the following additions: 0.01N HCI, 0.1 N HCl, 1.0N 
HCl,and 1.0 N KBr, a chloride mixture in which the total con- 
centration of Cl ions was 0.1 N and 1.0N, and a sulfate mixture 
with a decinormal concentration of S04". At pH of 0 to 5.5 the 
Fe potentials are in linear relation to the pH in accordance with 
the equation Epe= -0.245-0.04 Z pH and are independent of the 
anion concentration. A change of | unit in pH changes the 
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The Effect of pH (cont. ) 


potential by 0.040 v. When pH > 5.5, the potential changes sharply toward 
the positive, is dependent upon the concentration of Cl ions, and is independ - 
ent of the pH of the solution. At a PH of 2, corrosion attains 160 mg/dmé per 
day. An increase in pH markedly reduces the rate of corrosion, which is 

S 2 mg/cmé per day at a pH of 6.5. In PH 4 solutions of Britton's mixture 
with normal concentrations of Cl and Br ions, corrosion attains a maximum 
rate. In the 2 to 3.5 pH interval, the K-pH curve presents an anomaly that 
confirms the péssivating action of Cl and Br ions. 


Ya.L. 
i. Hydrogen jon concentration--Corrosive effects 2, Iren--Corrusion 7, fons--Chemizal 
effects 4. Corrosion--Test. methods 
Card 2/2 
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Translation from: Referativnyy zhurnai, Metallurgiya, 1958, Nr 7. 3 326 USSR) 


AUTHORS: Shatalov, A. Ya., Lavrova, N.N. 
TITLE: On the Tantalum Electrode (O tantalovom elektrode) 


PERIODICAL: Tr. Voronezhsk. un-ta, 1956, Vol 40, pp 93-96 


ABSTRACT: The behavior of the tantalum electrode in solutions of 
buffering salts in a broad pH range, in the solutions of certain 
salts, acids, and NaOH,was investigated. The potentials of 
Ta electrodes (in the form of thin Ta foil) were measured by 
the PPT V-type potentiometer with a mirror galvanometer 
opposite a calomel semielement which was in contact with 
the Ta electrode. In the presence of reducing agents or in 
alkaline solutions Ta develops negative potentials up to 
-035v; in acid or oxidizing solutions the potential attains 
+0.95 vs The selationship of the stationary potentials of 
Ta to the pH for buffer mixtures is expressed as follows: 
Eqa=0.450-0.035 pH. The serviceability of the Ta electrode 
is proved experimentally as an indicator in the potentiometric 
titration for the reactions of neutralization, precipitation, and 

Card ifé oxidation-reduction. A jump in the potential.occurs at the 
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USSR. Corceociun - Proteetion From Corrosion. J. 
Ans Jmu =; Ref Zhur - Khimiya, No 2, 1957, 60866 

author : Avdeyeva, V.I., Povalyayeva, L.P., Shatalov, | A.Ya. 

Tast : Voronezh University 

Mile : Corrosion Resistance of Aluminum and Copper 

Orig Pub: Pr. Voronezhsk. un-ta, 1956, 42, No 2, 79-80 

Azstract ; Results of determinations of the rate of corrosion (RC) 


of pure Cu and Al in buffer solutions in the presence 
of different additions of 0 ~ 1.0 N Cl-ions, encompas- 
sing the pH range of 2 - 12. Cu showed minimum RC at 
oH 10 - 11.0, depending upon Cl-ions; minimal RC of AL 
was at a pH 7.0 - 7.5 irrespective of the Cl-ion content 
of the solution. Activating action of Cl-ions on corro- 
sion of Cu and AL in buffer solutions is limited to a 
iefinite pH region adjoining, on either side, the neu- 
tral point. 
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PALET, ALF. > prof., otv. red.; ZAVGORODNIY, S.V., red.; OCHNEVA, 
-S., red.3 PESOVA, A.F., red.; UGAY, Ya.A., red.; SHATALOV, 
-Ya., red.; SHATALOV, V.P., red. mr eee 


aS 


{Transactions of the Voronezh Branch of the D.1.Mendeleev Ail- 
Union Chemical Society] Sbornik trudov Voronezhskogo otdele- 
niia Ysesoiuznogo khimicheskogo obshchestva imeni D.1,Mende- 
leeva. Voronezh, Voronezhskoe knizhnoe izd-vo. No.2. 1959. 
1G4 p. (MIRA 17:5) 


1. Vsesoyuznoye khimicheskoye obshchestvo imeni D.I.Mendeleyeva. 
Voronezhskoye otdeleniye. 
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SHATALOV, A.Ye.; MOROZOV, B.A. 


Strueture of the surface of alumimim during enodic treatnent in 


neutral solution. Lrudy VGU 57:101-106 '59. 
(MIRA 13:5) 


(Alnnimim) 


APPROVED FOR RELEASE: 08/09/2001 CIA-RDP86-00513R001548710010-4" 


EPROVER FOR phpkeasb 08/09/2001 CIA-RDP86-00513R001548710010-4 


AULA pies a PRRS SSAC Ree | RE Tm eS PSs ot gabe: Seam ee  Thete, 


BSS EEE Bes iso earaeee 7B saa PEGE at 


ia 


PHASE I BOOK EXPLOITATION sov/5225 


Mikhant'tyev, Boris Ivanovich, Anatoliy Yakovlevich Shavalov, and Igor’ 
Kirillovich Marshakov 


Polimery - novyye korrozionno-stoykiye materialy (Polymers; New Corrosion- 
Resistant Materials) Voronezh, Izd-vo Voronezhskogo univ., 1960. 106 p. 
5,000 coples printed. 


Selentifie Ed.: I. Ya. Klinov, Doctor of Technical Sciences, Professor, 
Ed. of Publishing House: G.F. Biryukov, Tech. Ed.: M.V. Novikov. 


PURPOSE: This book is intended for teachers in higher schools of education. It 
may be used by chemical engineers and technicians of plant laboratories, tech- 
nologists and foremen, as well as workers who are interested in improving their 
skills. 


SCVERAGE: The book reviews the causes and types of corrosive destruction to metals 
and alloys exposed to external conditions, and discusses methods and means of 
replacing nonferrous metals and alloyed steels with new corrosion-resistant 
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Polymers; New Corrosion-Resistant Materials sov/5225 
materials based on synthetic polymers and natural and synthetic resins. The 
main pysicochemical properties are given for the structural plastics which 
nave received wide practical application in, the national econany, and especially 


in anticorrosion engineering. No personalities are mentioned. There are 
Soviet references (including 2 translations). 


TABLE OF CONTENTS: 
Organic Synthesis in the Service cf Metallurgy 3 


Diseases of Metals and Methods for Their Prevention. How and Why 


Metals Corrade 3 
Physicochemical Properties of High-Molecular Compounds and Methods of 

Processing Them 18 
Corrosion Resistance of Polycondensed Plastics 32 
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. SHATALOV, Ar Ya, MARSHAKOY, I.K., RUBTSOVA, T.A. 
Effect of oxidizing agents on the inhibiting properties of phos- 
phates. Zhur-prikl.khim. 33 no.5:1030-1036 My '60. 
(MIRA 13:7) 
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AUTHORS: Shatatov, A.Ys., and Bondareva, T.P. 
he 
TITLE: Electrochemical investigation of the sessivation of 
zirconium in acid solutions 
PERIODIGAL: Zhurnal prikladnoy khimii, v. 34, no. ii 196i, 
2487 ~- 2495 
=; The authors set out to study the passivation of zirconium 
in Hol and Hy SO, solutions of various concentrations and in the 
same Petia <a the presence of an external anode current. The 
focuser of this reaction is still disputed and in the introduc- 
rion previous views are sketched. In the first inst nance the zirso- 
nium potential was measured by a MMNTB-i (PPTVY-1) potentiometer in 
ecial vessei with passage of oxymen or hydrogen. A hydroger:. 
drogen electrode, placed in the same solution, aturated with 
Py ous hydrogen and connected to the electrode cell by an eLectric 
se.tch served as the electrode cf comperison. The e.m.f. of the 
-ireurt was the potential difference between the two electrodes. 
Card ivf 
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Electrochemical tavestigation of ... D243 /D302 
T: the gircsnium electrode roterntial in oxygen cr air 74! 
hyd Lectroae was claced in a seperate vessel. through whi \/ 
fal 6 phioved. Whet an externsi curren: was applied an cr- we 
bar Vers Faed with an auxiliary platinum eisctrode, sature- 
te sulnis.te composing the electrode of sempurison. The ca- 
pages tre gircontum electrode and the intermediate resistance 
as Sion boundary were measured cn a clreuin illustrated, 
Ta was fed from a 3-10 (3G-190! generator using as zero an 
“90. electron oscillogreph connected tc a iow frequency an- 
piif. e external polarizing current was Ted tc the celi from 
g &} tage rectifier. Two series of experiments were conducted 
Ln normal HL89, for 6-10 hours with centinueus relerization at 2 

= = cay 
current density of 49 and 153 nA/eome with readings at 30 minute in- 
tervals, Measurements in O.1-5 N a:id sclution were marked by con- 
oiderabie siatter and noor reproducibility. but certain regulari 
ries berane nonetheless apparent. In H,So, solution the zirtzonium 
Lev 
af 
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D243/D3C2 


curve depended .n whether oxygen or nydrogen 
aroue} the cell. Wit.. anode polarization in HCl solu- 
ium potential rose vapidly to s constant level in- 


cunpent density but varying slightly with acid _concen- 
solution, studied over the 20 - 266 pa/em? range, 


ctentiai rose continuously, the potentials in this case being 


dent not on current density but the quantity of electricity. 
aswivating fiim formed wns unaffected by H,S0,- Simul taneous- 


as 
ly, there occurs a fail in zirconium anode capacity and 4 rise in 
intermediate resistance. The change in ca spacity is explained dy 


the linear relationshiv between the increase in thickness of the 
+ (A), 


ZrO,, oxide film and time: as given by 1/C = const +: 6 °+ 


coefficient of proportion ality, pevenaee on the 


where 
“rere are & fisures. 2 tables and 


srowth rat r the oxide 
& Soviet-bice :nd 6 non n-Soviet-bi Gee 
references to the English-lenguage public tion 
A. Charlesby, Acta. Fet., 1, 340, 1953: ie 
-Van Rysselberghe, J. Electroch- Soc:, + 
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N. Hackerman, O B. Cecil, 


Young. Trans. Furaday Soc. ; 


SUBMITTED: July 28; i96C 
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¢. Bleetroch. Soc. 


55, 632, 1959. 
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ACCESSION NR: AT4010280 $/3053/62/000/000/0280/0282 
AUTHOR: Shatalov, A. Ya; Bondareva, T.P. 


TITLE: The electrochemical behavior of zirconium in sulfuric and hydrochloric 
acids ‘ 


SOURCE: ‘Trudy* Vsesoyuznoy mezhvuzovskoy nauchnoy konferentsii po voprosam 
bor'by* s korroziyey, Baku, 1962. Moscow, 1962, 280-282 


TOPIC TAGS: zirconium, electrochemistry, anode polarization, polarization, 
oxidation, corrosion 


ABSTRACT: The authors measured the electrode potentials of zirconium in 
solutions of sulfuric and hydrochloride acids in an atmosphere of hydrogen, 
oxygen, and air. In the HCl solutions with hydrogen passed through, relatively 
reproducible potential values connected with the process of self-diffusion 
were obtained. In an atmosphere of oxygen or air, the electrode potentials 

of zirconium showed a marked tendency toward passivation (inhibition of cor- 
rosion). With anode polarization vf the zirconium in HCl after an original 
rapid rise, a constant potential was established which did not vary, despite 
changes in the current density, but which was a function of the HCL concen- 
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ACCESSION NR: AT4010280 


tration. With anode polariza$ion of the zirconium in Ll N H.SO,, studied in 

an interval of 20 - 270 ma/cm’, there was a continuous rise”in the potential 
reaching several tens of volts. The zirconium potential depended on the 

amount of electricity passed through the solution, With anodic oxidation 

there was, together with the rise in potential, a regular decrease in the 
capacity of the zirconium anode and a rise in cross resistance. The temporary - 
change in capacitance can be explained by assuming a linear law for the in- ; 
crease in thickness of the oxide film with time. Orig. art. has: 2 figures, 


ASSOCIATION: Voronezhskiy gosudarstvenny*y universitet (Voronezh State Uni- 


versity) 

SUBMITTED: 00 DATE AQ: 28Jan64 ENCL: 00 

SUB CODE: CH, ML NO REF SOV; 001 OTHER: 001 
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- 23 tne anode. This reversal of polarity which coes moi cocur 
bee a certain tine is due to passivation, rising with temperature 
ot electrode. his was conzirmed by passivating additions 
oxy ECH) In kh13 steel, anomalous polarity is already observed 


call solution, even without addition of passivating substandec. 
by Ya. Mh. Kolotyrkin et al. (Sborn. tbe ge be reaktornykh 
iov (Goll Corrosion of Reactor Materials) M., 1960, yp. 29; is 
Le There are 3 figures, 1 table, and 4 Soviet references 
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$/020/62/147/005/928/032 
Bi01/B186 


AUTHORS : .hatalov, A. Ya., Bondareva, T. P. 
Tic cccepthuaiinaiad ge! Os gece 


QIPTLiC: Kinetics of anodic niobium oxidation 
Ven LODICAL: Akademiya nauk SSSR. Doklady, v. 147, no. 5, 1962, 1137-1140 


TEXT: The change in time of the Potential during niobium oxidation ata 
constant current density was measured in iN H,50 ’ HzPO,s HNO, and HCl, 
The linear function abf/dt = (r/oB, )i in(i/ol,), where i-is the current 
intensity, and r is the volume of oxide forming when one unit of a 
quantity of electricity passes through, is based on the equation 

[os o+I exp(B -F) (1), of A. Giintherschulze and H. Betz (Zs. Phys., 92, 


567 (1934)), where o is the coefficient of roughness, ie and B, are 


constants depending on the type of electrolyte, and F is the field 
strength in the growing oxide film. The more precise equation 
fos OL exp {(B, + oF) P| (4), based on experimental data, ia suggested to 
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$/020/62/147/005/928 / 932 
Kineties of anodic niobium oxidation B101/B186 


1. The constants of Hq. 4 are the following: 


I, sna/om® B,- 10°, em/v, | . “ae Coma 


0.572 1.63 
0.357 1.23 
8.01074 4.78 =37.7 


5 eset! 7.40 -54.0 


$ is assumed tnat the oxide layer is non-homogeneous, and that its 
Looser parts dissolve again. A constant potential is reached when an 
equilibrium is established between dissolution and formation of the oxice 
layer. This potential, however, increases with the density of the anode 
current. Observations over 60 - 120 hrs showed that the potentiai of No 


50, increases to aimost 6v at 2.6 pa/om and to almost 2 v at 
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8/020/62/147/005/026/032 
Kineties of ancdic niobium oxidation B101/B186 


ed ya/om. short-time potentiostatic measurements (6 hrs} of the 
dissolution rate yield too high values. fhe formation of oxide layers on 
insulated Nb electrodes wag Studied under the effect of self-dissolution. 
In HCL and HHO, a change of the gas medium (Hoy Oy» or air) did not 
afteckh the oxidation rate. The Local current decreased immediately to a 
reaction of a microampere. Gonclusion: Nb oxidation in electrolyte 
solutions is mainly based on the reaction of Nb with H,0- The electrolyte 


7 


itaelf affects only the structure of the resulting oxide layer and the 
rate of its dissolution. There are 4 figures and 1 table. 


ASSUCTATTON: Yoroneznskiy gosudarstvennyy universitet 
(Voronezh State University) 


CHE OENT SD - July 5, 1962, by As N. Frumkin, Academician 
SUBMITPED - June 15, 1962 
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SHATALOV, A.Ya.; BONDAREVA, T.P.; TSYGANKOVA, L.Ye. 


Anodic oxidation of vanadium anc niobiu. Lav vys.uchet.zav.;khim.i 
khim.tekh. 6 no.4:631-636 163. (MIRA 17:2) 


edra fizicheskoy khimii. 


1. Voronezhskiy gosudarstvennyy universitet. Kaf 
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‘ACCESSION AP’ 14.8 /0086/63/036/003/0588/0 Es 
ACE ENT Un) /BD ArETC/ASD  JD/JG esas 3 36/005/0508/00% 
AUTHOR: Shatelov, A. Ye«3 Bondareva, Te P+ Tsy*genkovea, L. Ye. By : 


—_—_—— 


ane Electrochemical research on the passivation of niobiun and vanedium 


! 


‘SOURCE! Znurnel priklednoy Khimil, v. 36, 00+ dy 1963, 508-99 a. = = i : 


{ 
oP IC TAGS: passivation, anodizing oxides, polarization, repassivation, niobium, L a 
‘ABSTRACT: The behavior of the electrode potentials of niobium and yenadium during | Ee 
‘anodic polarization dn acid end caustic solutions was investigated. The potential | 
‘of Nb, with constant current density, increased with time of polerizetion end 
‘yeached & voltage of several tenths of 4 hundred. In the beginning sections: of the 
‘polarization curves, there is & proportionality petwee ] 
‘the quentity of electricity, 4ndependent of the current strength applied to the 
‘electrode. The potentials of the Nb anode in hydrochloric, nitric, sulfuric, phos- i 
, ‘phorie acid solutions cannot be reduced to one put to the onic drop in yoltage a8 & 
‘yesult of the anodizing leyer of oxide. ‘The electrode potentials of the V anode on | 
‘the part of the polarization curve where fonization occurs, depend on current 4 ts 2. 
strength but not on the composition of the solution. Polerization tends toward 
negative values in proportion to the increase in the pH of the solution. Vanadium 
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AUTHOR: Shatalov,_A. Ya., Bondareva, T. P. ae : 
TITLE: xinevics of the anode oxidation of niobium in some electrolytes 


; a 
PERIODICAL: Zhurnal fizicheskoy khimil, v.31, No. 4, 1963, 868-874 


TEXT: An investigation was made of the anode oxidation of niobium in solu- 
tions of mineral acids in order to determine the kinetic patterns of this process. 
potential-time curves were obtained from the anode oxidation of pure niobium in 

4n sulfuric, hydrochloric, phosphoric, and nitric acid solutions employing 4° ex- 
ternal current with & density of 0.5-250 wa/em@. The anode oxidation rate in the 
initial stages has 4 constant value 4n conformity with the linear portion of the 
potential-time curves. The latter then pend toward the abscissa axis; gn the sta- 
tionary state 4 palance is established petween the formation and aissolving of the 
oxide film. After the stationary state is reached, the higher is the anode cur- 
rent density, the higher will be the niobium potential. Based on an analysis of 
the +4me-potential curves: during the anode oxidation of niopium in the above solu- 
tions, the equation i = co A exp { (By +O F)F} is optained for the kinetics of the 
process. The constants Ay, Bt» ana a have different values for solutions of dif- 
ferent composition; 9 4s the factor of roughness; and F is the voltage of the 
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Kinetics of thé ‘anode oxidation of ... / 


electricel field.’ Assuming that the time dependence of the electrcde potentials 
of niobium in the absence of external current is due to local corrosion currents 
resulting from the interaction of niobium and water and using the corresponding 
values for Ay end Bi, the values of the self-diffusion rate of niobium for solu- 
tions of 1N H2SQ, and HCl are found to be on the order of 10-7 a/cem®. There are 
7 figures and’ 3 tables. The most important English-language reference reeds as 
follows: H. A. Johanssen, G. A. Adams, P. V. Rysselberghe, J. Electrochem. Soc., 
104, 339, 1957. Ve 


ASSOCIATION: © Voronezhskiy gosudarstvennyy universitet (Voronezh State University), 
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Card 2/2 


APPROVED FOR RELEASE: 08/09/2001 CIA-RDP86-00513R001548710010-4" 


"APPROVED FOR Ree 08/09/2001 — CIA-RDP86-00513R001548710010-4 
zat cui SEES aR Bet Se we abe idk bor Soa nh OP Det 


ese NTRS em PEP oe 


L_12873- 63 BwP(a) /EWE(m) /o08 AFFIC/KSD sDASG 
ACCESSION NR: AP3002934 e i. 5/0076/63/037 foo 3201/1327 SE. 
AUTHOR: Shatalov, A, Yer A. Ya.3 Bondereva, T. P. FSi. 
TITLE: Kinetics of the anodic Oxidatiop of zir condum wt, some electrolytes. 1. 


‘SOURCE: Zhurnal fizicheskoy khimti, v. 37, no. 6, 1963, 1321-1327 —ti«( (x! eae 


‘ TOPIC TAGS: kinetics, anodic oxidation, electrolyte, zirconium 


' ABSTRACT: Equations foe the ionicecurrent strength in the anodic oxidation of 
zirconium in 1N H sub 2 SOsub 4, H sub 3 POsubd 4, and KOH solutions have been : 
derived for steedy state rates of potential growth with time, assuming that the _! 
only anodic process is the formetion of a ZrO sub 2 film. In the case of Hsub2:.- 
SO sub 4 and H sub 3 PO sub 4 calculation of the anodic current is carriedout =. 
according to equation (1) shown in the enclosure. The corresponding ‘expression i. 
- €or the KOH solution is of the form represented by equation (2) show in the ‘ 
' enclosure. On prolonged anodic oxidation of zirconium with constant density 
. current @ maximum potential value is obtained that remains constant, unless there © 
' is a break-through of the oxide film, which leads to en abrupt fall in potentiel. 
: It has been suggested that under the influence of internal stresses a new 
formation of the oxide film in the steady stete occurs at the seme rete as its 
ge ti so that the effective thickness of the film remains constant... Orig. 
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TITLE: Effact of temperature on the anodic behav 
{ease of corrosion by macroscopic pairs. 


for of metals in th 
Meshvuzovskaya konfereatetya po anodacy fashchite metallov ‘3d 
st, Kazan, 1961. amodnseya sashchita metallov Anodic pro 
metals); doklady* konferentsii, Moscow, Izd-vo Mashino~ | 
| {Stroyeniye, 1964, 175-182 * E ae 


' |TOPIC TAGS: thermogalvanic passivation metal Passivation, Armco: 


ABSTRACT: The corrosion behavior of Armeo iron, Khl13 and Kh18NgrT 
nium Mun. 


{AISI 321} stainless’ steelal! nickel 2/and z nder conditions — 
of a 75C temperature gradient in acid, neutral, and 


| alkaline electro- 
lytes, some of which- contained az additional oxidizer, has been fin- 
q ivestigated, Results of experiments showed that ‘the current of thermo- a 
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{galvanic elements depends on the nature of the metal and the electro~|.- 
= {lyte composition; in the majority of experiments, the current density | - 
“!did not exceed 10 aka/cm2. Normal thermogalvanitc elements with a hot: 
'. [anode were formed in acid and neutral solutions. Tha work of thase = - 
; {elements-is controiled by the speed of the cathodic procass. With _ = 
“Jincreasing alkalinity of the solution the share of the anodic control| .~ 
-jinereases and,in..a In KOH + in K,80, solution, reaches 69%. In this” 
-}esolution, the anode is the cold electrode, A similar abnormal polar=|-...{ 
o“jity of a thermogalvanic element is alse observed ta Reutral solutions; “~~ 
So: .{when a strongly passivating agent (potassiun bichromate) ts added... |. 
-{Metals more susceptible to passivation (e.g.,Kh13. steel) form .thermogel 
¢/vanic elements with an abnormal polarity. (a cold anode) in neutral | 
:| solutions without passivating agents. Anodie dissolution of Kh13.. -} 
steel and Armco fron decelerates as the alkaline solutions are sub- | 
stituted for the acid ones, Analogous though somewhat more complex 
behavior was observed in other investigated metals. In general, |. 
normal shermogalvanic pairs with a hot anode are formed when decelera+ 
tion of the anodic process is amall and the theraogalvanic corrosion. 
is «ontrolled by the cathodic process, With a greater share of anodic 
ontrol,: abnormal thermogalvanic elements with. a cold anode i 
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presence of vanadite ions contributes to vanadium. pascivecions Te fe 
assumed that the yanadium passivation ‘ge due to the formation. of a: 


protective layer of vanadites.: W With potentials exceeding 0.6 v in an. 
alkaline solution the. formation of vanadate ions ‘takes: place, lea ding. 
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AUTHOR: Shatalov, A. Ya.; Kravchenko, T. A. 


TITLE: Corrosion of aluminum and duralumin by nonuniform concentration of 
hydrogen peroxide 
i 


SOURCE: Zhurnal prikladnoy khimii, v. 37, no. 1, 1964, 103-109 
TOPIC TAGS: aluminum, duralumin, corrosion, hydrogen peroxide 


ABSTRACT: ‘In studying the corrosion behavior of 99.99% aluminum and tech- 
nical duralumin in solutions containing chloride and nitrate mixtures, with the 
general anion concentration maintained constant and HgQg added, it was shown 
that the HyO9, depending on the purity of the aluminum, anionic composition of 
the solution and pH, can promote as well as inhibit corrosion. Corrosive vapors 
develop when the H 202 concentration is uneven in the solution in contact with 
aluminum or duralumin; their effectiveness in solutions of a given composition 
is determined by the proportion of the oxidant concentration to the cathode and 
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and anode surface. The largest current strengths, measured in the corroded 
element on addition of 0. 1N HgOg to the cathodic compartment, were reduced 
to several microamps/sq.cm. in neutral KCi and KNO3 solutions. The action 
of corrosive vapors with unevenly distributed H 209 (due to the appearance ofa 
negatively shielded aluminum cathode established in neutral and alkaline solu- 
tions) may be the cause of localized corrosion developing not only on the anode 
but also on the cathode of the corroded element when the relative surface areas 
of these electrodes are decrcased and current density is correspondingly 
‘increased. Orig. art. has: 3 tables and 5 figures. : 
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“SOURCE: Zashchita metallov, v. 1, no. 2, 1965, 233-235 . 


. TOPIC TAGS: anodic oxidation, corrosion resistance, corrosion resistant alloy, 
- antimony alloy, indium containing alloy 


; ABSTRACT: Anodic oxidation and corrosion resistance of indium-antimony alloys (0- Bt oie 
_ {| -100% Sb) was studied electrochemically. The intermetallic InSb compound was pre~ ; 
‘ pared by means of partial melting of n- and p- ype single crystals with current car- 
‘pier concentrations of 3.5 * 3014 and 2.0 x 10/5, respectively. The corrosion re- 
i sistance experiments were carried out in l-normal H2S0, and in hydrogen atmosphere 
: for 4 days. The anodic oxidation process was studied in solutions with pH = 0-14 
| at current densities of 0.01-1 mA/cm2-using InSb single crystals. The stationary 
i potentials and rate of corrosion of In-Sb alloys in l-normal H2S0, solution are 
| shown in fig. 1 of the Enclosure. The maximum anodizing rate and the formation of 


a ee a 


\ 
t 
lcard 1/¥ - Ee . Bota fa 2 Rot es re : 


Togas meee ce te See ne ee SOO aS 


APPROVED FOR RELEASE: 08/09/2001 CIA-RDP86-00513R001548710010-4" 


2 PYF ROLED roe iuriaebrci i cea UC RDESe: hea Gc ait ean ol 4 


SS TREATS Ge eee: 


ia “tight aide ‘layer on the Anais coincides with an intermetallic. InSb compound con- 
| taining 51.5% Sb. The dependence of the rate of anodic oxidation (I) and of. 
4 (1/C) (II) in O.in NagBy07 solution upon alloy composition is. shown in fig. 2 
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of the Enclosure. The composition of the oxide layer formed on- the. ‘anode ‘containing 
fake .5% Sb corresponds to formula: (In203)7*(Sb203). The anodizing - process is 

found to be independent of the type of conductivity of the anode material. Orig. 
art. has: 1 table, 2 figures, 1 formula. 
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SOURCE: Zashchita metallov, v. 1, no. 3, 1965, 340-342 


fORre TAGS: cadmium alloy, antimony alloy, corrosion resistance, anodic oxidation 


_. ABSTRACT: The authore study the‘ behavior of cadmium-antim 


: ony alloys during anodic - 
oxidation in silutions of various composition. 


The corrosion resistance of this 
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‘v| TITLE: Thermogalvanié Seed of iron and steel - gee ee 
‘SOURCE: IVUZ. Khimiya i iin ya letanologiys, v. ve 8, no. 8, 1968, 41-415 
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_ TOPIC TAGS: thermogalvanic corrosion, carbon steel, steel corrosion, tron corrosion -. 


' ABSTRACT: The cause of thermogalvanic corrosion 1 is the difference im ‘elocteochemieal 
| potentials assumed by a2 metal at the boundary. with a solution of a different temperature. ae 
' The thermogalvanic corrosion of armco iron in solutions of various acidities with a constant‘: 
total content of SO42-, NO3-, Ci~, and Br~ ions was studied, and it was shown that the fis 
| ‘most effective thermogalvanic macrocouples causing a virtually complete concentration of e 
| i 
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the weight losses on the anodic areas are formed in alkaline media. The intrvduction of 
oxidizing admixtures (HNO3) into the solution at pH 1 led to a sharp increase in the overall I. 
thermogalvanic effectiveness of the macrocouples. A study of the thermogalvanic corrosion— 
of carbon steels in acid sulfate solutions revealed an increase in the overall thermogalvanic! . 
effectiveness with a rise in the carbon content; this corresponded to a decline in the cor--.: 
rosion resistance of the alloys. ieee ccs Med equal, the. inteeety of the Semen 
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. y oy 
Aa TA ‘inte: tallic compoupe anodic oxidation, indium, compound ; gntimonide, 
- jarsenide,” eautine impound, zinc’compound, semiconductor 8 r single: crystal; electrode - 

: jpotential, ‘compound ‘semiconductor, indium arsenide, indium antimonide, zinc anti- . 


‘inonide, cocntum antimonide , anodic oxide fiin, dielectric film: 


ABSTRACT: "The ‘einetics of anodic oxidation of intermetallic. stapcinia InAs , Insb, 
“|ZnSb, ana: CaSb, and the dielectric properties of ' ‘anodic oxide films formed on. these: 
|compounds have: been studied because of the steadily. increasing use of the compounds 
io semiconductor technology. Single crystals of the. intermetallic compounds, of © 
[P- or n-type. conductivity, were grown by .Bridgman or zone-melting techniques and:: 
_jwere oxidized in 0.1-N borax solution at a constant current density in the “°°. 
17-1000 pamp/em2 range. The growth rate of oxide films, asp /at, was evaluated from |. 
‘\the increase in electrode mavents ico time .. The constants in the equations for 
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» janodic oxidation rate, specific: rate of oxidation Ry = in laap/at; and electrolytic 
“ jparameters in the kinetic equation of the oxidation process were’ determined and. 
-|tabulated for each of the compounds studied. The ‘date indicated that InAs and Ins 
lore oxidized faster than ZiSb and cdsb. Chemicel analysis of the. oxide films. indi 
 leated the presence. and the relative proportions of: the oxides of both components of: 
the binary compounds.: The dielectric constant; D,-of the films was determined by. 
lmeasuring the rate of decrease in capacitance ac-1/at-of the electrode during oxi- 
dation and calculating D from the plot of ac-}/dt vs anodic current density using 
“the capacitance formule for 4 plate condenser. Values of.D were found to be 9.15. 
as 19.1; .17.7, and-14.6 for InAs, InSb, ZnSb, and CdSb, respectively. The study of - 


-\oxidation kinetics of the four compounds at. different pH (2-12). confirmed the bette 
8 InAs and 1 


. lanodizing .capability of the, zinc blend-type structures such ‘a 
Orig. art. has: 5 figures, 5 tables, and 4 equations. — 
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‘TITLE: Study of the thermogalvanic corrosion of metals. Part 3. - es 
‘principles o of thermogalvanic corrosion . 


SOURCE: Zhurnal fizicheskoy Midas, y- 39,-no. 8, 1965, 1880-1885 
44> 
\ 


‘TOPIC TAGS: thermogalvanic corrosion, thernogalvanie cell 7 
ABSTRACT: | Thermogalvanic corrosion results ‘from the combined action of a macrocou- 
:ple arising upon immersion of different areas of a metal surface having different 
‘temperatures in an electrolyte, and inherent microcells operating: in the hot and 
‘cold zone. ,.In the case of couples with reversible electrodes, the rate of transfer 
‘of a substance from the anode to the cathode, which is proportional to the current 
‘intensity of the thermogalvanic cell, is related directly to the magnitude of the - 
exchange current and may be represented by an equation of the form 

. the = const [Mer+]®, 
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SOURCE: IVUZ. Khimiya i khimicheskaya tekhnologiya, v. 9, no. 1, 1966, 43-52 


ion 
fOPIC TAGS: hydrogen ion,concentration, solution kinetics, corrosion rate, zinc, 
; Cadmium, molybdenum x 
i 
i ABSTRACT: The effect of solution pH on the behavior of metals in differential aera- | 
tion was investigated in order to compare the change in the overall rate of spontan- | 
; ous dissolution of the metal, which is determined by the oH, with corresponding 
| changes of the indices charactorizing the work of macrocorrosion couplas due to dif- ° 
ferential aeration, The current intensity I, degree of localization of weight losses. 
on anodie portions y of macrocorrosion couples formed on zinc, cadmium, and molybde~ —_ 
num as a result of differential aeration, and fraction of weight loss of the anodic 
portion due to the work of the macrocouple w were studied as functions of the pH. 
Tne I - pH curves were idertical in form to the curves representing the corresponding ;__ 
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smail centrifugal pumo for aggressive media 


ysRIODICAL: Zavocskaya laboratoriya, v- 28, no. 12, 1525 
-ak®: & centrifugal rump (Fig. 1) was designed consisting of a plexiglass 
sody (1), a ball bearing (2), a stuffing box (3), a sealing device (4), (5), 
»s cover (6) with the mouthpieces (7), (8). The centrifugal wheel is a 
Paurevahed blade *#heel itn a textolite shaft (9). The vume is designed for 
seperation by an ‘U.-2 (MSn-2) or twi-2 (DSnS-2) motor (220 v, 0.5 a, 40 ¥, 
3000 rpm) of the tyre normally employed to drive sewing macnines. The pump 
wag a dalivery of 200-250 liters per hour. It has deen in use for sore 
time to fill containers and dosing devices with hydrochloric acid and 
alkali. LAbstracter's note: Complete translation.! There is 1 figure. 
Centrifugal pump for aggressive media. Legend: (10) blade wheel, 
(14) gasket. 


} fastening plate, (12) pin, (13) support, 
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TITLE: . Separation of the pulses from fast neutrons and gamma. . 

quanta in a fast-neutron time-of-flight apectrometer -*— 

FA eb Ube 

SOURCE: Monpcow. Inzhenerno-fizicheakiy institut. Voprosy dozimetrit- 

{ zashohity ot izlucheniy, no..1, 1962, 137-149 - ee 
TEXT: If the neutron pulses are separated from the gamma pulses (of. tev. | 
AN SSSR, ser.fiz.,25,noe1,152,1961) the construction of a fast-neutron . tf 
time-of-flight spectrometer can be considerably simplified. Such an + 
instrument is described. It operates with two transmitters which are ~*:-| 
ba) -33 (FEU-33) photoelectronic multipliers with stilbene orystala °°; 

(30 * 10 mm and 30 * 30 mm). The first is a usual tranamitter (time: - 1: 
operation); the second serves for pulse separation. The block diagram =; Ao: :: 
of the spectrometer and the circuit diagrams of the transmitters, the P2732 
pulse-forming unit and the converter are given and discuased ih details. +. > 
The characteristics of the mixer tube were investigated under various ~~ ; 
operational conditions. The spectrometer was calibrated using a , 
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Z3eparation of the pulses from fast .-- a B102 186 =. 
co” source placed in the middle between the two transmitgeres in y-?._ hee Rook 
coincidence measurements the time resolution was 3,.14°10°7se0.. For. Shep Sy 


checking the spectrometer the neutron spectrum of a Po-Be source: arranged |. . 
with Le? m was determined. The neutrons of the Po-Be source were ae 


produced in the reaction peditet+ of 0g + n +(Q-B,) where the reaction be 


energy Q#5-75 Mev, and BE; is the excitation energy of the c, nucleus: 
Since E,=0> B,=4.43 Mev and E,=7 +65 Mev, three neutron groupe could be = eer? 


expected. - However, ag only the first level jecexoités via gamma. emisaion,. 
z, in at least 99.97% vie a-emission, only the 4.43-Mev group was 


recorded. ‘The spevtrum recorded was not discrete but continuous, which 
is attributed to changes of the a and neutron energies due to jonigation -- 
losses or differences in the direction of emission. '. The reaults are shown: 
in Fig. 8, compared with theoretical calculations and foreign results. 

There are 9 figures. ae" Pee , 
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(Titanium compounds 
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(TITLE: Polymerization of .piperylene. Report 2. Polymerization of 4! 
‘trans- and cis-piperylene /in the presence of the diisobutylaluminum 
enloride and pe oholie cobaltous chloride complex catalytic system 


Ref zh. Khim, Part II, Abs. 4S168 


Tr, Labor. khimii vysokomolekul. soyedineniy. Voronezhsk,—--~ 
, 1964, 83-86 


C TAGS: catalytic polymerization, alkene, polymerization catalyst, 
ile strength, elongation, fluid viscosity 


‘ABSTRACT: Pure isomers were separated from the amylene-piperylene 
‘fraction. Polymerization was carried out for 8-10 hours at 20° in dry 
‘oxygen-free argon in glass ampoules in 20-30% solution in absolute 1 
-benzene. Catalyst {was 3% diisobutylaluminum chloride (I) and 0.01-0.02% 
‘CoCGl, on tHe weight of the monomer. Percentage of conversion was 75-85% '— 
‘The polymer consists primarily of 1,4y- and 1,2-cis groups. Decreasing ~ 
‘the amount of the alcoholic CoCl5 complex does not cause a change in the 
‘polypiperylene structure but reduces [yl]. Reducing the amount of = to i 
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'2% and reducing reaction time leads to a decrease in polymer yield and 
“ty i. The latter is also reduced by raising the temperature to 0°. A 
‘carbon black yulcanizate of the polymer has a tensile stren thot 160 
tion of "ES 


and TOL kg/om- at 20° and 100° and relative elonga and 90%, 
lmespectively. Report 1, see R. Zh. Khim., 1964, 28175. I. Gritskova. 
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TEXT ; This work gives the analytical solution of the unsteady 
heat condition equation for a campcsite plain slab consisting of 

n layers with general boundary conditions in case ef internal heat 
Sourzss being present, The system of differential equations 
dessribine the heat distribution in the composite slab consisting 
of mn tlayers of differing preperties is: 
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where the term i{x)W:(+) represents the internal heat sources 


varying in time oe space, The boandary conditions at the free 
surfaces are given in general ferm from which, by suitable choice 
of soefficiants, it ts possible te cbtain an expression for each 
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